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SEQUENCE LISTING 

<110>\ KIM, Sun-Young 
V KIM, Kee-Won 
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HWAfcJG t Jeong-Ho 
KIM, \3eon-Hee 
LEE, Sfrn-Young 

<120> Heterologous Protein Production System using Avian Cells 
<140> US 09/029.W 
<141> 1998-05-15 
<150> KR 10-1995-263^1 
<151> 1995-08-24 
<150> PCT/KR96/00145 
<151> 1996-08-23 
<160> 15 

<170> Kopatentin 1.71 
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<210> 1 

<211> 1585 

<212> DNA 

<213> erythropoiet in(AM) 



<400> 



1 



atgggggtgc 
ctgggcctcc 
aggtacctct 
at tccacaga 
cttggtttgg 
tggccccaaa 
tgggccaggg 
ggctgtgctg 
t tctatgcct 
agaatctcat 
atggagcagc 
agatggccga 



acgaatgtcc 
cagtcctggg 
tggaggccaa 
actcacgctc 
ggtggagttg 
ccatacctgg 
ccagagcctt 
aacactgcag 
ggaagaggat 
t tgcgagcct 
agagatgagg 
gatgggagaa 



tgcctggctg 
cgccccacca 
ggaggccgag 
agggcttcag 
ggaagctaga 
aaactaggca 
cagggaccct 
cttgaatgag 
ggaggtgagt 
gattttggat 
ctgcctgggc 
t tgct tgagc 



tggct tctcc 
cgcctcatct 
aatatcacgg 
ggaactcctc 
cactgccccc 
aggagcaaag 
tgactccccg 
aatatcactg 
tccttttttt 



gcagaggctc 
cctggaggt t 



tgtccostgct 
gtgacagteg 
tgagaccccl 
ccagatccag 
ctacataaga 
ccagcagatc 
ggctgtgtgc 
tcccagacac 
ttttttttcc 
atgatcgggg 
acgtctataa 
cagaccaacc 



gtcgctccct 
agtcctggag 
tccccagcac 
laacctggca 
at\agtctgg 
ctacggcctg 
at t tcagacg 
caaagt taat 
tttcttttgb 
gaaaggtaaa 
tcccaggctg 
taggcagcat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 



6 



agtgagatcc 

tggtag\ccc 

ggctgcagdg 

gtctcaaaa 

tcattcactc 

ccttctgttt 

tgggtcagct 

ggcagggcct 

ct tcccagcc 

gcctcaccac 

tgccctttct 

ccttcccttt 

ctcccctcca 

caaactcttc 

ggcctgcagg 



cccatctcta 
agatatttgg 
agctgtgatc 
agaaaagaaa 
ictcactcac 
gfctcagcttg 
gaatcccaga 
ggctfctgctg 
gtgggWcc 
tctgct\cgg 
gtaagaagtag 
ctgtggcac 
gatgcggcct 
cgagtctact 
acaggggaca 



caaacat tta 
aaggctgagg 
acaccactgc 
aaagaaaaat 
tcattcattc 
gtgcttgggg 
gtccactccc 
tcggaagctg 
ctgcagctgc 
gctctgggag 
gagaagggtc 
gcagcgacct 
;agctgctcc 
ccaatttcct 
ga\ga 



aaaaaat tag 
cgggaggatc 
actccagcct 
aatgagggct 
attcattcat 
ctgctgaggg 
tgtaggtcgg 
tcctgcgggg 
atgtggataa 
cccaggtgag 
ttgctaagga 
cctgttttct 
actccgaaca 
ccggggaaag 



tcaggtgaag 
gcttgagccc 
cagtgacaga 
gtatggaata 
tcaacaagtc 
gcaggaggga 
gcagcaggcc 
ccaggccctg 
agccgtcagt 
taggagcgga 
gtacaggaac 
cct tggcaga 
atcactgctg 
ctgaagctgt 



tggtgcatgg 
aggaatttga 
gtgaggccct 
cattcattat 
ttat tgcata 
gagggtgaca 
gtagaagtct 
ttggtcaact 
ggccttcgca 
cacttctgct 
tgtccgtat t 
aggaagccat 
acact t tccg 
acacagggga 



780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1585 



<210> 2 
<211> 1583 
<212> DNA 

<213> erythropoiet in(GI ) 
<400> 2 

atgggggtgc acgaatgtcc tgcctggctg Vggcttctcc tgtccctgct gtcgctccct 60 

ctgggcctcc cagtcctggg cgccccacca cbcctcatct gtgacagccg agtcctggag 120 

aggtacctct tggaggccaa ggaggccgag aa\atcacgg tgagacccct tccccagcac 180 

attccacaga actcacgctc agggcttcag gcaactcctc ccagatccag gaacctggca .240 

cttggtttgg ggtggagttg ggaagctaga cactoccccc ctacataaga ataagtctgg 300 

tggccccaaa ccatacctgg aaactaggca aggagoaaag ccagcagatc ctacgcctgt 360 

ggccagggcc agagccttca gggacccttg actccccbgg ctgtgtgcat ttcagacggg 420 

ctgtgctgaa cactgcagct tgaatgagaa tatcactg\c ccagacacca aagttaattt 480 

ctatgcctgg aagaggatgg aggtgagttc cttttttt t\ ttttttcctt tcttttggag 540 

aatctcattt gcgagcctga ttttggatga aagggagaat \gatcgaggga aaggtaaaat 600 

ggagcagcag agatgaggct gcctgggcgc agaggctcac gVctataatc ccaggctgag 660 

atggccgaga tgggagaatt gcttgagccc tggaggttca gaiccaaccta ggcagcatag 720 

tgagatcccc catctctaca aacatttaaa aaaattagtc aggVgaagtg gtgcatggtg 780 

gtagtcccag atatttggaa ggctgaggcg ggaggatcgc ttga^cccag gaatttgagg 840 

ctgcagtgag ctgtgatcac accactgcac tccagcctca gtgac^agt gaggccctgt 900 



ctcaaaaaag 
at tcactcsac 
ttctgttt! 
cctcagctga 1 
cagggcctgg 
tcccagccgt 
ctcaccactc 
ccctttctgt 
ttccctttct 
cccctccaga 
aactct tccg 
cctgcaggac 



aaaagaaaaa 
tcactcactc 
tcagcttggt 
^ctcccagagt 
occtgctgtc 
gggagcccct 
tgct\cgggc 
aagaagggga 
gtggcac\gc 
tgcggcct 
agtctactcc 1 
aggggacaga 



agaaaaataa 
at teat teat 
gcttggggct 
ccactccctg 
ggaagctgtc 
geagctgeat 
tetgggagee 
gaagggtctt 
agcgacctcc 
gctgctccac 
.aat t tcctcc 
rga 



tgagggctgt 
tcattcattc 
gctgaggggc 
taggteggge 
ctgcggggcc 
gtggataaag 
caggtgagta 
gctaaggagt 
tgttttctcc 
tccgaacaat 
ggggaaagct 



atggaatacg 
aacatgtct t 
aggagggaga 
ageaggcegt 
aggccctgtt 
ccgtcagtgg 
ggageggaca 
acaggaactg 
ttggcagaag 
cactgctgac 
gaagctgtac 



ttcattattc 
at tgeatace 
gggtgacatc 
agaagtctgg 
ggtcaactct 
cct tegcage 
ettctgettg 
teegtat tec 
gaagecatet 
actttccgca 
acaggggagg 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1583 



<210> 3 














<211> 1585 












<212> DNA 












<213> er 


ythropoiet in(SY) \ 










<400> 3 














atgggggtgc 


acgaatgtcc 


tgcctggctg 


\iggct tctcc 


tgtccctgct 


gtcgctccct 


60 


ctgggcctcc 


cagtcctggg 


cgccccacca 


cgcctcatct 


gtgacagccg 


agtcctggag 


120 


aggtacctct 


tggaggccaa ggaggecgag 


aa\atcacgg 


tgagacccct 


tccccagcac 


180 


attccacaga 


actcacgctc 


agggcttcag 


gcaactcctc ccagatccag gaacctggca 


240 


cttggtttgg 


ggtggagttg ggaagctaga cactgiccccc 


ctacataaga 


ataagtctgg 


300 


tggccccaaa 


ccatacctgg aaactaggca aggagcXaag ccagcagatc ctacggcctg 


360 


tgggccaggg 


ccaaaacct t 


cagggaccct 


tgactccccg 


ggctgtttgc 


at t tcagacg 


420 


ggctgtgctg 


aacactgeag 


cttgaatgaa 


aatatcact^ 


tcccagacac 


caaagt taat 


480 


ttctatgect 


ggaagaggat 


ggaggtgagt 


tccttttttt 


\t 1 1 1 1 1 1 tec 


tttcttttgg 


540 


agaatctcat 


t tgegagect 


gattttggat 


gaaagggaga 


aWtcgagg 


gaaaggtaaa 


600 


atggagcagc 


agagatgagg 


ctgcctgggc 


gcagaggctc 


acg\ctataa 


tcccaggctg 


660 


agatggcega 


aatgggagaa 


ttgettgage 


cctggaggtt 


cagaccaacc 


taggcagcat 


720 


agtgagatcc 


cccatctcta 


caaacat t ta 


aaaaaat tag 


tcaggto^ag 


tggtgcatgg 


780 


tggtagtccc 


agatatttgg 


atggctgagg 


egggaggate 


gcttgagcisc 


aggaatttga 


840 


ggctgcagtg 


agctgtgatc 


acaccactgc 


actccagcct 


cagtgacaga\ 


atgaggcect 


900 


gtctcaaaaa 


agaaaagaaa aaagaaaaat 


aatgagggct 


gtatggaata 


Cattcattat 


960 


teat tcactc 


actcactcac 


tcatccat tc 


attcattcat 


tcaacaagtc 


t tat tgcata 


1020 


ccttctgttt 


gctcagcttg gtgctcgggg 


ctgctgaggg 


gcaggaggga 


gagggtgaca 


1080 



8 




tgg^tcagct gactcccaga gtccactccc tgtaggtcgg gcaacaggcc gtagaagtct 1140 

ggcaggbcct ggccctgctg tcggaagctg tcctgcgggg ccaggccctg ttggtcaact 1200 

tttcccagcc gtgggagccc ctgcagctgc atgtggataa agccgtcagt ggccttcgca 1260 

gcctcaccac\ctgcttcgg gctctgggag cccaggtgag taggagcgga cacttctgct 1320 

tgccctttct gkagaaggg gagaagggtc ttgctaagga gtacaggaac tgtccgtatt 1380 

ccttcccttt ctgtvggcact gcagcgacct cctgttttct ccttggcaga aggaagccat 1440 

ctcccctcca gatgc\gcct cagctgctcc actccgaaca atcactgctg acactttccg 1500 

caaactcttc cgagtctVt ccaatttcct ccggggaaag ctgaagctgt acacagggga 1560 

ggcctgcagg acaggggaaa gatga 1585 



<210> 4 \ 
<211> 1586 \ 
<212> DNA \ 
<213> erythropoiet in( JM)\ 
<400> 4 \ 

atgggggtgc acgaatgtcc tgcctggcta tggcttctcc tgtccctgct gtcgctccct 60 

ctgggcctcc cagtcctggg cgccccacca\cgcctcatct gtgacagccg agtcctggag 120 

aggtacctct tggaggccaa ggaggccgag aVatcacgg tgagacccct tccccagcac 180 

attccacaga actcacgctc agggcttcag gcafictcctc ccagatccag gaacctggca 240 

cttggtttgg ggtggagttg ggaagctaga cact&ccccc ctacataaga ataagtctgg 300 

tggccccaaa ccatacctgg aaactaggca aggagc\aag ccagcagatc ctacggcctg 360 

tgggccaggg ccaggagcct tcagggaccc ttgactcdcc gggctgtgtg catttcagaa 420 

gggctgtgct gaacactgca gcttgaatga gaatatcactv gtcccagaca ccaaagttaa 480 

tttctatgcc tggaagagga tggaggtgag ttcctttttt \ttttttttc ctttcttttg 540 

gagaatctca tttgcgagcc tgattttgga tgaaagggag ackgatcgag ggaaaggtaa 600 

aatggagcag cagagatgag gctgcctggg cgcagaggct cac&tctata atcccaggct 660 

gagatggccg agatgggaga attgcttgag ccctggaggt tcagaJvcaac ctaggcagca 720 

tagtgagatc ccccatctct acaaacattt aaaaaaatta gtcaggt^aa gtggtgcatg 780 

gtggtagtcc cagatatttg gaaggctgag gcgggaggat cgct tgagO; caggaat t tg 840 

aggctgcggt gagctgtgat cacaccactg cactccagcc tcagtgacag Vgtgaggccc 900 

tgtctcaaaa aagaaaagaa aaaagaaaaa taatgagggc tgtatggaat aisattcatta 960 

ttcattcact cactcactca ctcattcatt cattcattca ttcaacaagt ctfattgcat 1020 

accttctgtt tgctcagctt ggtgcttggg gctgctgagg ggcaggaggg tgagWgac 1080 

atgggtcagc tgactcccag agtccactcc ctgttggtcg ggcagcaggc cgtagaagtc 1140 

tggcagggcc tggccctgct gtcggaagct gtcctgcggg gccaggccct gttggttaac 1200 

tcttcccagc cgtgggagcc cctgcagctg catgtggata aagccgtcag tggccttW 1260 



9 




^agcctcacca ctctgcttcg ggctctggga gcccaggtga gtaggagcgg acacttctgc 1320 

traccctttc tgtaagaagg ggagaagggt cttgctaagg agtacaggaa ctgtccgtat 1380 

tcc\tccctt tctgtggcac tgcagcgacc tcctgttttc tccttggcag aaggaagcca 1440 

tctcccctcc agatgcggcc tcagctgctc cactccgaac aatcactgct gacactttcc 1500 

gcaaac\ctt ccgagtctac tccaatttcc tccggggaaa gctgaagctg tacacagggg 1560 

aggcctgceg gacaggggac agatga 1586 



<210> 5\ 

<211> 15KJ 

<212> DNA \ 

<213> erythrtooiet in(SH) 

<400> 5 \ 

atgggggtgc acgaatgicc tgcctggctg tggcttctcc tgtccctgct gtcgctccct 60 

ctgggcctcc cagtcctg\ig cgccccacca cgcctcatct gtgacagacg agtcctggag 120 

aggtacctct tggaggccak ggaggccgag aatatcacgg tgagacccct tccccagcac 180 

attccacaga actcacgctc Vgggcttcag gcaactcctc ccagatccag gaacctggca 240 

cttggtttgg ggtggagttg gVaagctaga cactgccccc ctacataaga ataagtctgg 300 

tggccccaaa ccatacctgg aaactaggca aggagcaaag ccagcagatc ctacggcctg 360 

tgggccaggg gcagagcctt caggtaaccct tgactccccg ggctgtgtgc atttcagacg 420 

ggctgtgctg aacactgcag cttgaVtgag aatatcactg tcccagacac caaagttaat 480 

ttctatgcct ggaagaggat ggaggtg&gt tccttttttt ttttttcctt tcttttggag 540 

aatctcattt gcgagcctga ttttggat\a aagggagaat gatcgaggga aaggtaaaat 600 

ggagcagcag agatgaggct gcctgggcgo. agaggctcac gtctataatc ccaggctgag 660 

acggccgaga tgggagaatt get tgagccc \ggaggt tea gaccaaccta ggcagcatag 720 

tgagatcccc catctctaca aacatttaaa a&aattagtc aggtgaagtg gtgcatggtg 780 

gtagtcccag atatttggaa ggctgaggcg gga&gatcgc ttgagcccag gaatttgggg 840 

ctgcagtgag ctgtgatcac accactgcaa tccaOcctca gtgacagagt gaggecctgt 900 

ctcaaaaacg aaaagaaaaa agaaaaataa tgagggfctgt atggaataca t teat tat tc 960 

attcactcac tcactcactc attcattcat tcattcakc aacaagtctt attgeatace 1020 

ttctgtttgc tcagcttggt gettgggect tctgaggggis aggagggaga gggtgacatg 1080 

ggtcagctga ctcccagagt ccactccctg taggtcgggc\agcaggccgt agaagtctgg 1140 

cagggectgg ccctgctgtc ggaatctgtc ctgcggggcc abgccctgtt ggtcaactct 1200 

tcccaaccgt gggagcccct geagctgeat gtggataaag cc&tcagtgg ccttcgcagc 1260 

ctcaccactc tgetteggge tetgggagee cagttgagta ggagaggaca ettctgettg 1320 

ccctttgtgt aagaaggaga gaagggtctt gctaaggagt acaggaactg tccgtattcc 1380 

ttccctttct gtggcactgc agcgacctcc tgttttctcc ttggcagaag gaagecatet 1440 



1 



cccctccaga tgcggcctca gctgctccac tccgaacaat cactgctgat 

aact&ttccg agtctactcc aatttcctcc ggggaaagct gaagctgtac 

cctgcaggac aggggacaga tga 
\ 

\ 

<210> ^ 
<211> iW 
<212> DNA' 

<213> eryth\opoiet in(HE) 
<400> 6 

atgggggtgc acgaafatcc tgcctggctg 
ctgggcctcc cagtcctgpg cgccccacca 
aggtacctct tggaggcc; 
attccacaga actcacgctc\agggct tcag 
cacttggttt ggggtggagt t\ggaagcta 
ggtggcccca aaccatacct gg&iactagg 
tgtgggccag ggccagagcc ttca^iggacc 
cgggctgtgc tgaacactgc agcttgaatg 
atttctatgc ctggaagagg atggagg\ga 
ggagaatctc atttgcgagc ctgat t tgs 
aaatggagca gcagagatga ggctgcctg{ 
tgagatggcc gagatgggag aattgcttga 
ctagtgagat cccccatctc tacaaacatt 
ggtggtagtc ccagatattt ggaaggctga 
gaggctgcag tgagctgtga tcacaccact 
ctgtctcaaa aaagaaaaga aaaaagaaaa 
attcattcac tcactcactc actcattcat 
taccttctgt ttgctcagct tggtgcttgg 
catgggtcaa ctgactccca gagtccactc 
ctggcagggc ctggccctgc tgtcggaagc 
ctcttcccag ccgtgggagc ccctgcagct 
cagcctcacc actctgcttc gggctctggg 
cttgcccttt ctgtaagaag gggagaaggg 
ttccttccct ttctgtggca ctgcagcgac 
atctcccctc cagatgcggc ctcagctgct 
cgcaaactct tccgagtcta ctccaatttc 
gaggcctgca ggacagggga cggatga 



actttccgca 
acaggggagg 



1500 
1560 
1583 



accct 



tggcttctcc 
cgcctcatct 
aatatcacgg 
gcgaactcct 
gacactgccc 
caaggagcaa 
ct tgactccc 
agaatatcac 
gttccttttt 
atgaaaggga 
gcgcagaggc 
tggagg 
aaaaaat t 
ggc^ggagga 
gcacttccagc 
at tatWggg 
teat teat tc 
ggctgetgag 
cctgtaggtf 
tgtcctgcgc 
gcatgtggat 
ageccaggtg 
tettgetaag 
cacctgt 1 1 1 
ccactccgaa 
etceggggag 



tgtccctgct 
gtgacagccg 
tgagacccct 
cccaggatcc 
ccctacataa 
agecagcaga 
cgggctgtgt 
tgtcccagac 
tttttttttt 
gaatgatcga 
tccagtctat 
t tcagaccaa 
agtcaggtga 
tegcttgage 
ctcagtgaca 
ctgtatggaa 
attcaacaag 



gggcagcagg 
ggccaggccc 
aagcegtea 
amaggagcg 
gabtacagga 
ctcVttggca 
caatcactgc 
agctgaagct 



gtcgctccct 
agtcctggag 
tccccagcac 
aggaacctgg 
gaataagtct 
tcctacggcc 
gcat tccaga 
accaaagt ta 
cctttctttt 
gggaaaggta 
aatcccaggc 
cctaggcagc 
agtggtgcat 
ccaggaattt 
gagtgaggee 
tacattcatt 
tct tat tgea 
gagagggtga 
ccgtagaagt 
tgttggtcaa 
gtggccttcg 
gacacttctg 
tctgtccgta 
gaaggaagee 
tgacact t tc 
gtacacaggg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1587 



1 





<210> 



7 



,<211> 



193 



<812> 



PRT 



<21 



erythropoiet in(AM/Gt ) 



<400>\ 7 

Met G I y\/a I His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu 

1 \ 5 10 15 

Leu Ser Leu\ro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu 

2S) 25 30 

He Cys Asp SerVg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu 

35 \ 40 45 

Ala Glu Asn Me Thr \hr Gly Cys Ala Glu His Cys Ser Leu Asn Glu 

50 \ 55 60 

Asn lie Thr Val Pro Asp Tshr Lys Val Asn Phe Tyr Ala Trp Lys Arg 
65 70 \ 75 80 

Met Glu Val Gly Gin Gin Ala\al Glu Val Trp Gin Gly Leu Ala Leu 

85 \ 90 95 

Leu Ser Glu Ala Val Leu Arg G I y \3 i n Ala Leu Leu Val Asn Ser Ser 

100 105 110 

Gin Pro Trp Glu Pro Leu Gin Leu HisV/al Asp Lys Ala Val Ser Gly 

115 120 \ 125 

Leu Arg Ser Leu Thr Thr Leu Leu Arg AlayLeu Gly Ala Gin Lys Glu 

130 135 \ 140 

Ala Me Ser Pro Pro Asp Ala Ala Ser Ala Al\a Pro Leu Arg Thr Me 
145 150 155\ 160 

Thr Ala Asp Thr Phe Arg Lys Leu Phe Arg Val Val Ser Asn Phe Leu 

165 170 \ 175 

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala CySyArg Thr Gly Asp 

180 185 \ 190 

Arg \ 

<210> 8 \ 

<211> 193 \ 

<212> PRT \ 

<213> erythropoiet in(SY) \ 



1 



\<400> 8 

M&t Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu 

\ 5 10 15 

Leu S&r Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu 

\ 20 25 30 

I le Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu 

3k 40 45 

Ala Glu Asn\le Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu 

50 \ 55 60 

Asn I le Thr ValVro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg 
65 \ 70 75 80 

Met Glu Val Gly Gln\Gln Ala Val Gtu Val Trp Gin Gly Leu Ala Leu 

85 \ 90 95 

Leu Ser Glu Ala Val LeiAArg Gly Gin Ala Leu Leu Val Asn Ser Ser 

100 \ 105 110 

Gin Pro Trp Glu Pro Leu GlnVeu His Val Asp Lys Ala Val Ser Gly 

115 1^0 125 

Leu Arg Ser Leu Thr Thr Leu LeuSArg Ala Leu Gly Ala Gin Lys Glu 

130 135 \ 140 

Ala Me Ser Pro Pro Asp Ala Ala Ser\Ala Ala Pro Leu Arg Thr Me 
145 150 \ 155 160 

Thr Ala Asp Thr Phe Arg Lys Leu Phe ArgvVal Val Ser Asn Phe Leu 

165 170 \ 175 

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Al\ Cys Arg Thr Gly Asp 

180 185 \ 190 

Arg \ 

<210> 9 \ 

<211> 193 \ 

<212> PRT \ 

<213> erythropoiet in( JM) \ 

<400> 9 \ 

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Le\ Ser Leu 

1 5 10 \15 

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu 
20 25 30 \ 



1 



le Cys Asp Ser Arg Vat Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu 
35 40 45 

A!a\Glu Asn lie Thr Lys Gly Cys Ala Glu His Cys Ser Leu Asn Glu 

SO 55 60 

Asn MSsJhr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg 
65 \ 70 75 80 

Met Glu Va\ Gly Gin Gin Ala Val Glu Val Trp Gin Gly Leu Ala Leu 

85 90 95 

Leu Ser Glu A\a Val Leu Arg Gly Gin Ala Leu Leu Val Asn Ser Ser 
10a 105 110 

Gin Pro Trp Glu \ro Leu Gln Leu His Val Asp Lys Ala Val Ser Gly 

115 \ 120 125 

Leu Arg Ser Leu Thr\Thr Leu Leu Arg Ala Leu Gly Ala Gin Lys Glu 

130 \ 135 140 

Ala Me Ser Pro Pro A^p Ala Ala Ser Ala Ala Pro Leu Arg Thr Me 
145 15(\ 155 160 

Thr Ala Asp Thr Phe Arg \ys Leu Phe Arg Val Tyr Ser Asn Phe Leu 

165 \ 170 175 

Arg Gly Lys Leu Lys Leu Ty\Thr Gly Glu Ala Cys Arg Thr Gly Asp 
180 \ 185 190 

Arg 



<210> 10 
<211> 193 
<212> PRT 

<213> erythropoiet in(SH) 
<400> 10 

Met Gly Val His Glu Cys Pro Ala Trp Leu\Trp Leu Leu Leu Ser Leu 

1 5 10 \ 15 

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu Gl\ Ala Pro Pro Arg Leu 

20 25 \ 30 

I le Cys Asp Arg Arg Val Leu Glu Arg Tyr Leu Cteu Glu Ala Lys Glu 

35 40 \ 45 

Ala Glu Asn lie Thr Thr Gly Cys Ala Glu His Cys^er Leu Asn Glu 

50 55 60 

Asn lie Thr Val Pro Asp Thr Lys Val Asn Phe Tyr AliTrp Lys Arg 



70 75 80 

Met \lu Val Gly Gin Gin Ala Va! Glu Val Trp Gin Gly Leu Ala Leu 

85 90 95 

Leu Ser hiu Ser Val Leu Arg Gly Gin Ala Leu Leu Val Asn Ser Ser 

slOO 105 110 

Gin Pro Trp GVy Pro Leu Gin Leu His Val Asp Lys Ala Val Ser Gly 

115 \ 120 125 

Leu Arg Ser Leu Tf\ Thr Leu Leu Arg Ala Leu Gly Ala Gin Lys Glu 

130 \ 135 140 

Ala Me Ser Pro Pro A^p Ala Ala Ser Ala Ala Pro Leu Arg Thr Me 
145 150\ 155 160 

Thr Ala Asp Thr Phe Arg L\s Leu Phe Arg Val Tyr Ser Asn Phe Leu 

165 \ 170 175 

Arg Gly Lys Leu Lys Leu Tyr fKr Gly Glu Ala Cys Arg Thr Gly Asp 
180 \185 190 

Arg 



<210> 11 
<211> 193 
<212> PRT 

<213> erythropoiet in(HE) 
<400> 1 1 

Met Gly Val His Glu Cys Pro Ala Trp Leu 
1 5 10 

Leu Ser Leu Pro Leu Gly Leu Pro Val Leu 

20 25 
I le Cys Asp Ser Arg Val Leu Glu Arg Tyr 

35 40 
Ala Glu Asn I le Thr Thr Gly Cys Ala Glu 

50 55 
Asn Me Thr Val Pro Asp Thr Lys Val Asn 

65 70 
Met Glu Val Gly Gin Gin Ala Val Glu Val 
85 90 
Leu Ser Glu Ala Val Leu Arg Gly Gin Ala 
100 105 



Trp Leu\Leu Leu Ser Leu 
15 

Gly Ala Pr\Pro Arg Leu 
30 

Leu Leu Glu Al^ Lys Glu 
45 

His Cys Ser Leu A\n Glu 
60 

Phe Tyr Ala Trp Lys \rg 
75 

Trp Gin Gly Leu Ala LeuN 
95 

Leu Leu Val Asn Ser Ser 
110 



Gin Pro Trp Glu Pro Leu Gin Leu His Val Asp Lys Ala Val Ser Gly 

115 120 125 

Leu\rg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly Ala Gin Lys Glu 

13(X 135 140 

Ala I le S\ Pro Pro Asp Ala Ala Ser Ala Ala Pro Leu Arg Thr I le 
145 \ 150 155 160 

Thr Ala Asp Th\Phe Arg Lys Leu Phe Arg Val Tyr Ser Asn Phe Leu 

S5 170 175 

Arg Gly Glu Leu LySVLeu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp 
180 \ 185 190 

Gly 



<210> 12 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pr imer#25 

<400> 12 

gaagctgata agctgataac c 
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<210> 13 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer #33 

<400> 13 
tgtgacatcc ttagatctca 



20 



<210> 
<211> 
<212> 
<213> 
<220> 
<223> 



14 
45 
DNA 

Ar t i f icial Sequence 
pr imer#12 



1 



